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SEQUENCE LISTING 

<110> iRiSl^^'^fK' and Novartis Pharmaceuticals corporation 
shah, Kavita 
Vincent, Fabien 
Cueto, Maria A 

<120> HIGHLY SPECIFIC MODULATORS OF GTPASES FOR TARGET VALIDATION 

<130> 36-001720US 

<140> US 10/660,113 
<141> 2003-09-10 

<160> 52 

<170> Patentin version 3.2 

<210> 1 

<211> 189 

<212> PRT 

<213> Homo sapiens 

<400> 1 

Met Thr Glu Tyr Lys Leu val val val Gly Ala Gly Gly val Gly Lys 
15 10 15 

Ser Ala Leu Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

val Phe Ala lie Asn Asn Thr Lys ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp ser Asp Asp val Pro Met val 
100 105 110 

Leu val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr Val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 



ser Gly Pro Gly Cys Met ser Cys Lys cys val Leu ser 



180 185 

<210> 2 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 2 

Met Thr Glu Tyr Lys Leu val val val Gly Ma Gly Gly val Gly Lys 
15 10 15 

Ser Ala Ala Thr lie Gin Leu lie Gin Asn His Phe Val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 

Glu Thr cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu Val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly He Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly cys Met Ser cys Lys cys val Leu Ser 
180 185 

<210> 3 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 3 



Met Thr Glu Tyr Lys Leu Val val Val Gly Ala Gly Gly Val Gly Lys 
15 10 15 

Ser Ala Gly Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 

Glu Thr cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu Val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met Ser cys Lys Cys val Leu ser 
180 185 

<210> 4 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 4 

Met Thr Glu Tyr Lys Leu val val val Gly Ala Gly Gly val Gly Lys 
15 10 15 

ser Ala Leu Thr lie Gin Leu lie Gin Asn His Ala val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 



Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp He His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met Ser Cys Lys Cys val Leu ser 
180 185 

<210> 5 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 5 

Met Thr Glu Tyr Lys Leu val val Val Gly Ala Gly Gly val Gly Lys 
15 10 15 

ser Ala Leu Thr lie Gin Leu lie Gin Asn His Gly Val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin val Val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

val Phe Ala lie Asn Asn Thr Lys ser Phe Glu Asp lie His Gin Tyr 
85 90 95 



Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu val Gly Asn Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr He Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met ser cys Lys cys val Leu ser 
180 185 

<210> 6 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 6 

Met Thr Glu Tyr Lys Leu Val val val Gly Ala Gly Gly val Gly Lys 
15 10 15 

Ser Ala Leu Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin Val Val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu val Gly Ala Lys cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 



Ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg 4_ys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly cys Met Ser Cys Lys Cys val Leu ser 
180 185 

<210> 7 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 7 

Met Thr Glu Tyr Lys Leu Val val val Gly Ala Gly Gly Val Gly Lys 
15 10 15 

Ser Ala Leu Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu val Gly Gly Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met Ser Cys Lys cys val Leu Ser 
180 185 



<210> 8 

<211> 189 

<212> PRT 

<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 8 

Met Thr Glu Tyr Lys Leu val val val Gly Ala Gly Gly val Gly Lys 
15 10 15 

Ser Ala Leu Thr lie Gin Leu lie Gin Asn His Phe Val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin val Val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg Val Lys Asp Ser Asp Asp val Pro Met Val 
100 105 110 

Leu val Gly Asn Ala Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 , 170 175 

Ser Gly Pro Gly Cys Met Ser Cys Lys Cys val Leu ser 
180 185 

<210> 9 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 9 

Met Thr Glu Tyr Lys Leu val val val Gly Ala Gly Gly val Gly Lys 



15 10 15 

Sen Ala Leu Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 

Glu Thr cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu val Gly Asn Gly Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met Ser Cys Lys Cys val Leu Ser 
180 185 

<210> 10 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 10 

Met Thr Glu Tyr Lys Leu val val val Gly Ala Gly Gly val Gly Lys 
15 10 15 

Ser Ala Ala Thr lie Gin Leu lie Gin Asn His Phe Val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 



50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu cys 
65 70 75 80 

val Phe Ala lie Asn Asn Thr Lys ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp ser Asp Asp val Pro Met val 
100 105 110 

Leu Val Gly Ala Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu Val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met Ser Cys Lys Cys val Leu Ser 
180 185 

<210> 11 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 11 

Met Thr Glu Tyr Lys Leu Val Val Val Gly Ala Gly Gly val Gly Lys 
15 10 15 

Ser Ala Ala Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

val Phe Ala lie Asn Asn Thr Lys ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin He Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 



100 105 110 

Leu val Gly Gly Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met Ser cys Lys cys val Leu ser 
180 185 

<210> 12 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 12 

Met Thr Glu Tyr Lys Leu val val val Gly Ala Gly Gly val Gly Lys 
1 5 10 15 

Ser Ala Gly Thr lie Gin Leu lie Gin Asn His Phe Val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin Val Val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu Val Gly Ala Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu Val 



145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly cys Met Ser Cys Lys Cys Val Leu Ser 
180 185 

<210> 13 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 13 

Met Thr Glu Tyr Lys Leu val val val Gly Ala Gly Gly val Gly Lys 
15 10 15 

ser Ala Gly Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin Val Val lie Asp Gly 
35 40 45 

-1 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu val Gly Gly Lys cys Asp Leu Ala Ala Arg Thr val Glu ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu Val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly cys Met Ser Cys Lys Cys val Leu Ser 
180 185 



<210> 14 



<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 14 

Met Thr Glu Tyr Lys Leu val val val Gly Ala Gly Gly val Gly Lys 
15 10 15 

Ser Ala Cys Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 

Glu Thr cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu Val Gly Ala Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly Val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met Ser Cys Lys Cys val Leu Ser 
180 185 

<210> 15 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 15 

Met Thr Glu Tyr Lys Leu Val val val Gly Ala Gly Gly Val Gly Lys 
15 10 15 



Sen Ala Cys Thr He Gin Leu He Gin Asn His Phe Val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin Val Val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp Ser Asp Asp val Pro Met val 
100 105 110 

Leu Val Gly Gly Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met Ser Cys Lys Cys val Leu Ser 
180 185 

<210> 16 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 16 

Met Thr Glu Tyr Lys Leu Val Val val Gly Ala Gly Gly val Gly Lys 
15 10 15 

Ser Ala Leu Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin Val val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 



Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg val Lys Asp ser Asp Asp val Pro Met val 
100 105 110 

Leu Val Gly cys Lys Cys Asp Leu Ala Ala Arg Thr val Glu Ser Arg 
115 120 125 

Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie Pro Tyr lie Glu Thr 
130 135 140 

Ser Ala Lys Thr Arg Gin Gly val Glu Asp Ala Phe Tyr Thr Leu val 
145 150 155 160 

Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu Asn Pro Pro Asp Glu 
165 170 175 

Ser Gly Pro Gly Cys Met Ser cys Lys Cys val Leu Ser 
180 185 

<210> 17 
<211> 189 
<212> PRT 
<213> artificial 

<220> 

<223> mutant of H-Ras 
<400> 17 

Met Thr Glu Tyr Lys Leu val val val Gly Ala Gly Gly Val Gly Lys 
15 10 15 

Ser Ala Leu Thr lie Gin Leu lie Gin Asn His Phe val Asp Glu Tyr 
20 25 30 

Asp Pro Thr lie Glu Asp Ser Tyr Arg Lys Gin val val lie Asp Gly 
35 40 45 

Glu Thr Cys Leu Leu Asp lie Leu Asp Thr Ala Gly Gin Glu Glu Tyr 
50 55 60 

Ser Ala Met Arg Asp Gin Tyr Met Arg Thr Gly Glu Gly Phe Leu Cys 
65 70 75 80 

Val Phe Ala lie Asn Asn Thr Lys Ser Phe Glu Asp lie His Gin Tyr 
85 90 95 

Arg Glu Gin lie Lys Arg Val Lys Asp ser Asp Asp val Pro Met val 
100 105 110 



Leu val Gly Gly Lys Cys Asp Leu Ala Ala Arg 
115 120 


Thr Val Glu Ser Arg 
125 




Gin Ala Gin Asp Leu Ala Arg Ser Tyr Gly lie 
130 135 


Pro Tyr lie Glu Cys 
140 




ser Ala Lys Thr Arg Gin Gly val ( 
145 150 


Glu Asp Ala 
155 


Phe Tyr Thr Leu Val 
160 




Arg Glu lie Arg Gin His Lys Leu Arg Lys Leu 
165 170 


Asn Pro Pro Asp Glu 
175 




Ser Gly Pro Gly Cys Met Ser Cys i 
180 


Lys Cys va I 
185 


Leu Ser 






<210> 18 

<211> 570 

<212> DNA 

<213> Homo sapiens 












<400> 18 

atgacggaat ataagctggt 


ggtggtgggc 


gccggcggtg 


tgggcaagag 


tgcgctgacc 


60 


atccagctga tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggaacaa 


gtgtgacctg 


360 


gctgcacgca ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct gcaagtgtgt 


gctctcctga 








570 


<210> 19 
<211> 570 
<212> DNA 
<213> artificial 












<220> 

<223> mutant of H-Ras 










<400> 19 

atgacggaat ataagctggt 


ggtggtgggc 


gccggcggtg 


tgggcaagag 


tgcggcgacc 


60 


atccagctga tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggaacaa 


gtgtgacctg 


360 


gctgcacgca ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 



tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 


<210> 20 
<211> 570 

<212> DNA 

<213> artificial 












<220> 

<223> mutant of H-Ras 










<400> 20 
atgacggaat 


ataagctggt 


ggtggtgggc 


gccggcggtg 


tgggcaagag 


tgcggggacc 


60 


atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggaacaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 


<210> 21 
<211> 570 
<212> DNA 
<213> artificial 












<220> 

<223> mutant of H-Ras 










<400> 21 
atgacggaat 


ataagctggt 


ggtggtgggc 


gccggcggtg 


tgggcaagag 


tgcgctgacc 


60 


atccagctga 


tccagaacca 


tgctgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggaacaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 



<210> 22 
<211> 570 



<212> DNA 

<213> artificial 

<220> 

<223> mutant of H-Ras 



<400> 22 

atoacaaa^t: 




yy *-yy *-yyy*- 


accaacGQ to 

y ^v-yy v-yy i.y 


^yyy ^«wy wy 


"tacactaacc 


60 


atccaoctaa 

U W V« \A V*. 


tccaaaacca 


taatataaac 


aaatacaacc 

%Jk> W% ^ V# Vf %JL 


ccactataaa 


aaattcctac 


120 








tacctattaa 

^ y ^ ^ ^ y ^ ^ y y 


acatcctaaa 

nv»ci 1. ^ v> cy y ci 


^ci\w v«y ^ v.y y v« 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggaacaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacc Lcg 


cccgaagcra 


cggcarcccc 




tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 


<210> 23 
<211> 570 

<212> DNA 

<213> artificial 












<220> 

<223> mutant of H-Ras 










<400> 23 
atgacggaat 


ataagctggt 


ggtggtgggc 


y^'-yy-yy »-y 


^yyy^CLCLycLy 


1"af an"aaf"f* 

^y^yv. ^yci^^ 


60 


atccagctga 


tccagaacca 


ttttgtggac 




ccactataaa 


aaattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


1" n rr* "t* n t* t* n n 
^y ^y ^ ^yy 


ci\.a i»\.v.. uy y a 


1" a f* f* n f f" n n f 

Lciv.v.yv.v.yyv. 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


Cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tgggggccaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacc t eg 


cccgaagcta 


cggcancccc 




tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 










<210> 24 
<211> 504 
<212> DNA 
<213> arti 


ficial 












<220> 

<223> mutant of H-Ras 










<400> 24 
atgacggaat 


ataagctggt 


ggtggtgggc 


gccggcggtg 


tgggcaagag 


tgcgctgacc 


60 


atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 



cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggggcaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctg 








504 


<210> 25 
<211> 504 

<212> DNA 

<213> artificial 












<220> 

<223> mutant of H-Ras 










<400> 25 
atgacggaat 


ataagctggt 


ggtggtgggc 


gccggcggtg 


tgggcaagag 


tgcgctgacc 


60 


atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggaacgc 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctg 








504 


<210> 26 
<211> 504 
<212> DNA 
<213> artificial 












<220> 

<223> mutant of H-Ras 










<400> 26 
atgacggaat 


ataagctggt 


ggtggtgggc 


gccggcggtg 


tgggcaagag 


tgcgctgacc 


60 


atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggaacgg 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctg 








504 



<210> 27 

<211> 570 

<212> DNA 

<213> artificial 



<220> 

<223> mutant of H-Ras 



<400> 27 

%A W \y »-A V« y ^ w 


ataaactaat 


aataotaaac 


accaacaata 
y^^yy*-yy*-y 


toaacaaaaa 


tacaacaacc 


60 


atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caag LCt L L L 


gaggaca lcc 


^ ^ n 1 ^ /*i 

accag Lacag 


ggagcaganc 




aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tgggggccaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


yy<*y *-yy**yy 


a1"aff*1"t"rTa 

ClL.M^^ ^ LCI 


^cLv.^ L yy y 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 




1" fi a 1" n n a n 


■f"finf"f"ff"nnf" 
^yy^^v.v.^^^ 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 


<210> 28 
<211> 570 

<212> DNA 

<213> artificial 












<220> 

<223> mutant of H-Ras 










<400> 28 
atgacggaat 


ataagctggt 


ggtggtgggc 


yi.(.yyuyy Ly 


1^ y y y V. ciCL 


1" n f a n r" n a f f 


60 


atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggggcaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 



<210> 29 

<211> 570 

<212> DNA 

<213> artificial 



<220> 

<223> mutant of H-Ras 



<400> 29 


ataagctggt 


ggtggtgggc 


accQQcaata 


toaacaaaaa 


tocoooaacc 

^y*— yyyy***— 


60 




tccagaacca 


ttttgtggac 


aaatacoacc 


ccactataaa 


aoattcctac 


120 


CQQ3.3.QC3.QQ 


tggtcattga tggggagacg 


tacctattoa 


acatcctaaa 


taccaccooc 


180 




acagcgccat 


gcgggaccag 


tacat acaca 


*-*-yyyyciyyy 


cttcctotot 


240 


ato't't'tacca 

%j k «4 ^ ^ w «4 ^ ^ 


tcaacaacac 


caagtctttt 


□aoaacat cc 


accaotacaa 


ooaocaaatc 


300 




aggactcgga 


tgacgtgccc 


"^-yy ^y^ "-yy 


^ y y y y y ^ ^ on 


y ^y wyciv.^ ^y 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 










<210> 30 
<211> 570 
<212> DNA 
<213> artificial 












<220> 

<223> mutant of H-Ras 










<400> 30 
atgacggaat 


ataagctggt 


ggtggtgggc 


y v-v-yy v.yy L.y 


toaacaaaaa 

^ y y y ^****y **y 


tocaoooacc 

^y^yyyy**^^ 


60 


atccagctga 


tccagaacca 


ttttgtggac 


oaa taraarr 

ycicii ucL\.y a.v>^ 


rcactataaa 


ooattrctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


1" fi f" fT n 1" 1" n n 
L.y^^ uy u ^yy 


ci^Gi uyyci 


T^icrnrrcinr 

ucii>.wy^^yy^ 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


t*af at'orafa 

^a^oi ^y ^y 


i.«.yyyyayyy 


v« L ^y ^y ^ 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


naaoacatcc 


accaotacaa 


ooaocaaatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


o ^y y ^y ^ y y 


tooaooacaa 

k u *4 y y y y ^ov& 


ototoaccto 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








J / u 


<210> 31 
<211> 570 
<212> DNA 
<213> arti 


i f i ci al 












<220> 

<223> mutant of H-Ras 










<400> 31 
atgacggaat 


ataagctggt 


ggtggtgggc 


y*-*-yy^yy *-y 


Lyyy^uciyciy 


^y v»y ^y ^civ^\> 


60 


atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 



aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tgggggccaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 


<210> 32 
<211> 570 
<212> DNA 
<213> artificial 












<220> 

<223> mutant of H-Ras 










<400> 32 
atgacggaat 


ataagctggt 


ggtggtgggc 


gccggcggtg 


tgggcaagag 


tgcgtgtacc 


60 


atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggggcaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 


<210> 33 
<211> 570 
<212> DNA 
<213> arti 


i f i ci al 












<220> 

<223> mutant of H-Ras 










<400> 33 
atgacggaat 


ataagctggt 


ggtggtgggc 


gccggcggtg 


tgggcaagag 


tgcgctgacc 


60 


atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggtgcaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgaga 


cctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 



<210> 34 

<211> 570 

<212> DNA 

<213> artificial 

<220> 

<223> mutant of H-Ras 



<400> 34 


a Lclciy ^ 


gg^gg Lgggc 


g^^yy^yy *-y 








atccagctga 


tccagaacca 


ttttgtggac 


gaatacgacc 


ccactataga 


ggattcctac 


120 


cggaagcagg 


tggtcattga 


tggggagacg 


tgcctgttgg 


acatcctgga 


taccgccggc 


180 


caggaggagt 


acagcgccat 


gcgggaccag 


tacatgcgca 


ccggggaggg 


cttcctgtgt 


240 


gtgtttgcca 


tcaacaacac 


caagtctttt 


gaggacatcc 


accagtacag 


ggagcagatc 


300 


aaacgggtga 


aggactcgga 


tgacgtgccc 


atggtgctgg 


tggggggcaa 


gtgtgacctg 


360 


gctgcacgca 


ctgtggaatc 


tcggcaggct 


caggacctcg 


cccgaagcta 


cggcatcccc 


420 


tacatcgagt 


gctcggccaa 


gacccggcag 


ggagtggagg 


atgccttcta 


cacgttggtg 


480 


cgtgagatcc 


ggcagcacaa 


gctgcggaag 


ctgaaccctc 


ctgatgagag 


tggccccggc 


540 


tgcatgagct 


gcaagtgtgt 


gctctcctga 








570 



<210> 35 

<211> 12 

<212> PRT 

<213> Homo sapiens 

<400> 35 

Gly Ala Gly Gly val Gly Lys Ser Ala Leu Thr lie 
15 10 



<210> 36 

<211> 7 

<212> PRT 

<213> Homo sapiens 

<400> 36 

Leu Val Gly Asn Lys Cys Asp 
1 5 



<210> 37 

<211> 12 

<212> PRT 

<213> Unknown 

<220> 

<223> unknown species 
<400> 37 

Gly Asp Ser Gly Val Gly Lys Thr Ser Leu Met Asn 
15 10 



<210> 38 
<211> 7 



<212> 
<213> 



PRT 

Unknown 



<220> 

<223> unknown species 
<400> 38 

va1 Leu Gly Asn Lys i1e Asp 
1 5 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 

<400> 



39 
12 
PRT 

Unknown 



unknown species 
39 



Gly Asp Gly Gly Thr Gly Lys Thr Thr Phe val Lys 
15 10 



<210> 40 

<211> 7 

<212> PRT 

<213> Unknown 

<220> 

<223> unknown species 

<400> 40 

Leu Cys Gly Asn Lys val Asp 
1 5 



<210> 41 

<211> 12 

<212> PRT 

<213> unknown 

<220> 

<223> unknown species 
<400> 41 

Gly Ser Gly Gly val Gly Lys Ser Ala Leu Thr Leu 
15 10 



<210> 
<211> 
<212> 
<213> 

<220> 
<223> 



42 
7 

PRT 

unknown 



unknown species 
<400> 42 

val Val Gly Asn Lys ser Asp 
1 5 



<210> 43 
<211> 12 



<212> PRT 
<213> unknown 

<220> 

<223> unknown species 
<400> 43 

Gly Sen Gly Gly Val Gly Lys Ser Ala Leu Thr Val 
15 10 



<210> 44 

<211> 7 

<212> PRT 

<213> unknown 

<220> 

<223> unknown species 

<400> 44 

Leu Val Gly Asn Lys cys Asp 
1 5 



<210> 45 

<211> 12 

<212> PRT 

<213> Unknown 

<220> 

<223> unknown species 
<400> 45 

Gly Asp Gly Ala Cys Gly Lys Thr Cys Leu Leu lie 
15 10 



<210> 46 

<211> 7 

<212> PRT 

<213> Unknown 

<220> 

<223> unknown species 

<400> 46 

Leu val Gly Asn Lys Lys Asp 



<210> 47 

<211> 12 

<212> PRT 

<213> unknown 

<220> 

<223> unknown species 
<400> 47 

Gly Leu Asp Cys Ala Gly Lys Thr Thr val Leu Tyr 
15 10 



<210> 48 
<211> 7 



<212> PRT 

<213> Unknown 

<220> 

<223> unknown species 

<400> 48 

lie val Ala Asn Lys Gin Asp 
1 5 



<210> 49 

<211> 12 

<212> PRT 

<213> unknown 

<220> 

<223> unknown species 
<400> 49 

Gly Ala Gly Glu Ser Gly Lys Ser Thr He Val Lys 
15 10 



<210> 50 

<211> 7 

<212> PRT 

<213> Unknown 

<220> 

<223> Unknown species 

<400> 50 

Leu Phe Leu Asn Lys Lys Asp 
1 5 



<210> 51 

<211> 12 

<212> PRT 

<213> unknown 

<220> 

<223> unknown species 
<400> 51 

Gly His val Asp ser Gly Lys ser Thr Thr Thr Gly 
15 10 



<210> 52 

<211> 7 

<212> PRT 

<213> unknown 

<220> 

<223> unknown species 

<400> 52 

val Gly val Asn Lys Met Asp 
1 5 



